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Abstract of JP61 76544 

PURPOSE:To reproduce individual pieces of music from an 
original source in order to fall within a target reproducing time 
without changing the original music order to the utmost by 
changing reproducing speed in its allowable variable range. 
CONSTITUTION :When a mode control signal CMOD is 
received from a control part 1 1 , contents recorded on a CD 
12 is outputted as a signal CINF to the control part 1 1 by a 
CD player part 13. A frequency variable block circuit 14 is 
given a frequency setting signal SIG from the control part 1 1 , 
and a signal CLK having a frequency corresponding to this 
signal SIG is outputted to the CD player part 1 3. Then, a key 
setting signal KEY is controlled by the control part 1 1 based 
on the signal SIG. That is, a signal TST showing a max. 
recording time of a cassette tape 18 is obtained from a tape 
recorder part 1 6 by the control part 1 1 , and hence when 
reproducing speed is accelerated or decelerated by the CD 
player part 13, the signal KEY is outputted to a key control 
part 15 so as to raise or lower a key corresponding to such a 
speed respectively. 
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[0009] 

Next, the operation of this embodiment according to the 
above-mentioned configuration will be explained with reference 
to the flow charts of FIGS. 2 and 3. The flow charts show the 
controlling operation of the controlling section 11. 
Hereinafter, the operation of this embodiment will be explained 
with reference to an example of the method for changing the order 
of the tunes / a combination, and the case of recording further 
efficiently. 
[0010] 

First, an unshown power source is turned on to the 
reproducing apparatus, and a CD 12 and a cassette tape 18 are 
set at a predetermined position by an operator. Then, a mode 
controlling signal CMOD for commanding reading of the TOC is 
output form the controlling section 11 to the CD player section 
13 . The CD player section 13 reads the number of the tunes recorded 
in the CD 12 and the recording time of each tune from the TOC 
recorded in the CD 12. Here, the number of the tunes recorded 
in the CD 12 is for example 8. Next, the operator inputs the 
maximum recording time of the cassette tape 18 by an unshown 
operation button, or the like. In this case, for example it 
is 60 minutes. As a result, the controlling section 11 executes 
the step SI shown in FIG . 2 so as to obtain the CD player information 
signal CINF showing the number of the tunes and the recording 
time of each tune from the CD 12. Then, in the step S2 , the 
controlling section 11 obtains the status information signal 
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TST showing the maximum recording time of the cassette tape 18 

from the tape recorder section 16. 

[0011] 

Next, in the step S3, the total time of the tunes recorded 
in the CD 12 and the maximum recording time of the cassette tape 
18 are compared. For example, the total time from the first 
tune to the fourth tune out of the 8 tunes, and the total time 
from the fifth tune to the eighth tune are each compared with 
30 minutes as the time for one side of the cassette tape 18. 
Then, in the step 4, whether the total times of the first tune 
to the fourth tune, and of the fifth tune to the eighth tune 
are shorter than 30 minutes or not, that is, whether the tunes 
can be recorded in the cassette tape 18 without changing the 
tunes without the need of changing the order of the tunes and 
the reproduction speed of the CD or not, is judged. In the case 
the judgment result is "YES" , it proceeds to the step S5. Then, 
in the step S5, the number of the tunes to be recorded on the 
side A of the cassette tape 18, that is, in this case, M" is 
recorded. Moreover, in the case the judgment result in the step 
S4 is "NO", it proceeds to the step S6. Then, in the step S6, 
the total time of the CD 12 exceeds the recording time of the 
cassette tape 18 by how much % is calculated according to the 
comparison result of the step S3. For example, in the case the 
total time from the first tune to the fourth tune is 35 minutes 
as shown in the case shown in FIG. 5, by how much % it exceeds 
30 minutes can be calculated as (30.5 - 30) t 30 x 100 ^1.67 
(%) . In this case, it means that all the tunes can be recorded 
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in 30 minutes without lacking by shortening the time of each 
of the first to fourth tunes by 1.7%. In order to shorten the 
reproduction time of each tune accordingly, the reproduction 
speed at the time of recording in the cassette tape 18 needs 
to be quickened by 1.7%. Next, in the step S7, whether or not 
the reproduction speed to be quickened calculated in the step 
S6 is in the allowance variable speed or not is judged. The 
allowance variable speed in the range of the changeable 
reproduction speed, and in this embodiment the allowance variable 
speed is in a range of 0 to +3% with respect to the original 
standard reproduction speed . Accordingly in the step S7 , whether 
or not all the tunes can be recorded by the order of the tunes 
recorded in the CD 12 by quickening the reproduction speed of 
the tunes by 0 to +3% at the time of recording on either of or 
both of the side A/the side B is judged. In the case the judgment 
result is "YES", it proceeds to the step S8. An example of this 
case is shown in FIG. 5. As shown in FIG. 5, the recording time 
of the side A of the cassette tape 18 is 30 minutes, and the 
total time of the first tune to the fourth tune of the CD 12 
is 30 minutes and 30 seconds so that the fourth tune exceeds 
by 30 seconds . At the time , by quickening the reproduction speed 
of the first tune to the fourth tune is quickened each by 1.7%, 
the total time of the tunes to be recorded on the side A becomes 
29 minutes 59 seconds so as to be recorded on the side A of the 
cassette tape 18. Next, in the step 8, the number of the tunes 
to the recorded on the side A of the cassette tape 18, in this 
case M" is stored. Moreover, the reproduction speed of the 
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CD player section 13 at the time of recording on the side A and 
the side B , that is , in the example shown in FIG . 5 , the reproduction 
speed quickened by 1.7% of the first tune to the fourth tune 
of the CD 12 is stored. 
[0012] 

In contrast, in the case the judgment result in the step 
S7 is "NO", it proceeds to the step S9 . Then, in the step S9 , 
without changing the time of each tune of the CD 12 , the tunes 
are allotted into two groups to be recorded on the side A and 
to be recorded on the side B by changing the order of the first 
to eighth tunes, and the total recording times of each of the 
allotted groups are compared with 30 minutes . For example, they 
are allotted into a group of the first, second, third and sixth 
tunes , and a group of the fourth, fifth, seventh and eighth tunes , 
and the total time of the first, second, third and sixth tunes, 
and the total time of the fourth, fifth, seventh and eighth tunes 
are compared with 30 minutes. Then, in the step S10, whether 
or not each total time is shorter than 30 minutes , that is , whether 
or not the tunes can be recorded by changing only the order to 
the tunes without changing the tunes without the need of changing 
the reproduction speed, is judged. In the case the judgment 
result is "YES", it proceeds to the step Sll. This is the case 
of allotting the tunes into the side A and the side B according 
to the recording time of each tune as in the conventional method 
shown in FIG. 6. In the step Sll, the number of the tunes to 
be stored on the side A (for example, "4") , and the order of 
the tunes (for example, 1, 2, 3, 6, and 4, 5, 7, 8) are stored. 
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[0013] 

In contrast, in the case the judgment result in the step 
S10 is "NO", it proceeds to the step S12. In the step S12, the 
total recording time of the CD 12 exceeds the recording time 
of the cassette tape 18 in the case the order of the tunes is 
changed by how much % is calculated according to the comparison 
result of the step S9, and like the process in the step S6 , by 
how much % the reproduction speed of each tune is to be quickened 
is calculated. Then, in the step S13, whether or not the 
calculated reproduction speed to be quickened is in the allowance 
variable speed or not is judged. In the case the judgment result 
is "YES" , it proceeds to the step S14. This is the case that 
all the tunes can be recorded by quickening the reproduction 
speed in the allowance variable speed range although the tunes 
can be lacked only by changing the order of the tunes. Then, 
in the step S14, the number of the tunes to be stored on the 
side A (in this case, "4") , the order of the tunes (for example, 
1, 2, 3, 6, and 4, 5, 7, 8) , and the reproduction speed of the 
side A and the side B (for example, the reproduction speed 
quickened by 2.0% are stored. In the case the judgment result 
of the step S13 is "NO", it is an error so that the alarm display 
of demanding a measure of installing a cassette tape 18 with 
a longer maximum recording time, or the like is provided. 
[0014] 

Next, it proceeds to the step S15 shown in FIG. 3 so that 
the controlling section 11 outputs a mode controlling signal 
TMOD for commanding the REW to the cassette tape recorder section 
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16. Thereby, the tape recorder section 16 rewinds the side A 
of the cassette tape 18. Moreover, in the step S16, a frequency 
setting signal SIG corresponding to the operation speed of the 
CD player section 13 is output to the frequency variable clock 
circuit 14. As a result, a master clock signal CLK is output 
from the frequency variable clock circuit 14 to the CD player 
section 13. Here, in the case the calculated reproduction speed 
is stored in the step S8 or the step S14, the controlling section 
11 outputs the frequency setting signal SIG corresponding thereto. 
At the same time, a key setting signal KEY proportional to the 
change of the reproduction speed is output to the key control 
section 15 so as to modify the change of the key accompanied 
by the reproduction speed change. Thereby, the key raised by 
quickening the reproduction speed can be returned to the original 
key. Next, in the step S17, the controlling section 11 outputs 
a mode controlling signal TMOD commanding the REC to the tape 
recorder section 16. As a result, the tape recorder section 
16 starts the recording operation on the side A of the cassette 
tape 18. Moreover, in the step S18, it outputs the information 
on the number of the tunes to be recorded on the side A of the 
cassette tape 18, the information on the order of the tunes in 
the case the order of the tunes is changed, and the mode controlling 
signal CMOD commanding the PLAY to the CD player section 13, 
and thereby the CD player section 13 starts the operation of 
reproducing the CD 12. 
[0015] 

Next, in the step SI 9 , at the time the tape recorder section 
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16 finishes recording all the tunes to be recorded on the side 
A of the cassette tape 18, the controlling section 11 outputs 
a mode controlling signal TMOD commanding the FF to the tape 
recorder section 16. Thereby, the tape recorder section 16 
quickly traverses the empty part of the side A of the cassette 
tape 18. Then, in the step S20, it outputs a mode commanding 
signal TMOD commanding changeover of the side A/side B to the 
tape recorder section 16. Thereby, the tape recorder section 
16 switches the tape recorder 18 to the side B. Hereinafter, 
in the steps S21 to S24, the same process as in the process in 
the above-mentioned steps S16 to S19 is executed for the side 
B of the cassette tape 18. Thereby, the tunes to be recorded 
on the side B are recorded. 
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FIG. 2 



S 1 : OBTAIN THE NUMBER OF TUNES AND RECORDING TIME OF EACH TUNE 

S2: OBTAIN MAXIMUM RECORDING TIME OF CASSETE TAPE 

S3: COMPARE TIME OF EACH TUNE WITH RECORDING TIME OF CASSETE TAPE 

S4: JUDGE WHETHER OR NOT THE WHOLE OF TUNES CAN BE RECORDED IN 
CASSETE TAPE WITHOUT CHANGPNG THE ORDER OF TUNES AND THE 
REPRODUCTION SPEED OF CD 

S5: STORE THE NUMBER OF TUNES OF SIDE A 

S6: CALCULATE RATE OF EXCESS TIME OF CD 

S7: JUDGE WHETHER OR NOT THE WHOLE OF TUNES CAN BE RECORDED WITHIN 
ALLOWABLE SPEED WITHOUT CHANGPNG THE ORDER OF TUNES 

S8: STORE THE NUMBER OF TUNES OF SIDE A; STORE THE SPEED OF SIDE A AND 
SIDEB 

S9 CHANGE THE ORDER OF TUNES ON CD; COMPARE TIME OF EACH TUNE WITH 
RECORDING TIME OF CASSETE TAPE 

S10: JUDGE WHETHER OR NOT THE WHOLE OF TUNES CAN BE RECORDED 
CHANGING THE ORDER OF TUNES WITHOUT CHANGING THE SPEED 

S 1 1 : STORE THE NUMBER OF TUNES OF SIDE A; STORE THE ORDER OF TUNES 

S12: CHANGE THE ORDER OF TUNES; CALCULATE RATE OF EXCESS TIME OF CD 

SI 3: JUDGE WHETHER OR NOT THE WHOLE OF TUNES CAN BE RECORDED 
CHANGING THE ORDER OF TUNES WITHIN ALLOWABLE SPEED 

S14 STORE THE NUMBER OF TUNES OF SIDE A; STORE THE ORDER OF TUNES; 
STORE THE SPEED OF SIDE A AND SIDE B 
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